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The orbital elements have been derived by the indicated staff mem- of the Sptezfite TmJdag 
Program, Smithsonian Aslmphysid Observatory, employing the S A 0  Differential Wit lmpwement 
prog=(mI). 

As opposed to asdating elemenb, the elements presented here are mean elements in the sense that 
the effects of the short-period pertrnbations due to the earth's oblateness have been eliminctted. 

SA0 mean elements have been derived from observations cwering seveml days, and are given in 
the form of a table. The successive setr of elemenk are essenid * ly independent of each d e r .  They are 
dependent, hawever, in the sense that high-der coefficients in the secular and the loog-periodic terms 
are genemlly considered as known and QS constant for periods of s e v d  weeks or months, cis ctictnted by 
convenience. 

The times of epoch in the mean elements are reckoned in Julia Doys, but for thesake of con- 
venience the number 2400000.5 has been subtracted to @de an abbreviated natation which we call 
"Modified Julian Days, or %iJD." 

6 The units of the orbital elements are degrees for cmgular quantities, megameters (Mm = 10 meters) 
for linear quantities, and revolutioas for the mean anomaly M and its derivatives. 

The tabulated vdues of the SA0 meun elements give the values of arguments of perigee u); right 
ascension of the ascending node 3; inclination i; eccentricity e; and mean anomaly M as functions of 
time t = T - To(where To i s  the reference epoch) expressed in d a y s .  The two-digit number placed 
at the right of each value represents the standard error for that element and refea to  the last digits given. 

i'' 

4 

where t = T - To is again expressed in days. The presence of a standard error associated with a particular 
coefficient indicates that this quantity was determined by the process of differential orbit improvement; 
the absence of a standard error means that the quantity was taken fmm some other source. 

'This work was supported by grant NsC 87-60 from the National Aeronautics and Space 
AdministmtiOll. 
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In ouc computer progman, the hdinatib and the argument of perigee are refelred to the true equator 
of dote; the dght d o n  of the d n g  node, however, is reckoned from the mean equinox of 1950.0 
dnmg the anrespnding mean e m  to the intemzction with the moving true equator of date, cmd then 
dong th eqrrator of date. TO tranriann fnrm right ascension of the node as determined by the DOI to 
dght Qscepgian of rhe node referred to the mean equinox of date, one uses 

no = c1" (Por) + #50$ x 18'' (MJD - 33281) , 

. I  

The mean (cmomoliistic) moCIan n can be obtained from the smoothed elements by differentiating 
the cxpesdiao foa M, a d  the orbital accelemtion ut can be obtained by twice differentiating the same 
expresd- for M- 
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